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Upper San Francisco
Estuary
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= Suisun Marsh
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(part of North Coast Watershed, but connected to Delta via CVP)
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that use Delta water
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Figure 1-2
The Delta Watershed and Areas Receiving Delta Water
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MODERN TIDAL MARS!
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To restore 8,000 acres
of fidal wetlands




Reasonable and Prudent Alternatives /
ITPS

= USFWS 2008 (Delta Smelt)
Habitat Component 4: 8,000
acres in Delta and Suisun
Marsh

= NMFS 2009 (salmonids)
Action [.6.1: rearing habitat

= CDFW 2008 (Longfin Smelt) —
Condition 7.1: 800 acres
mesohaline
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Rearing habitaft

uver Observer, July 9, 2014
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Fish Restoration Program objectives

= Restore 8,000 acres of intertidal...habitat in the Delta
and Suisun Marsh...to enhance food production and
availability for native Delta fishes;

» Restore processes that will promote primary and
secondary productivity and fidal fransport of resources
to enhance the pelagic food web in the Deliqg;

» |ncrease the amount and quality of salmonid rearing
habitaft;

= |ncrease through-Delta survival of juvenile salmonids...
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Effectiveness Monitoring

= Meeting objectives?

= Address uncertainties

Intertidal Nutrients
channel

Production
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Uncertainty — historic and current
function
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Uncertainty — variability
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Fig. 6 Monthly average and 75 and 25% percentiles for
zooplankton carbon flux among zooplankton groups for
four stations in Main Pond between July 2004 and June
2005, n = 24. Positive flux values indicate storage and
negative flux values indicate export.

Lehman et al. 2010. The freshwater tidal wetland Liberty Island, CA was both a source and
sink of inorganic and organic material to the San Francisco Estuary. Aquat. Ecol. 44




Learn and do better

Establish goals
and objectives

Do o

DSC's adaptive management cycle
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Fish Restoration

Program Sites

[ FRP Comparison Site
FRP Restoration Site
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Monitoring

= Focus on fish f,OOd : : Interagency Ecological Program
(Program/project objectives) Tidal Wetland Monitoring

= Ask for help Project Work Team

= Conceptual Models

» Hypotheses, Metrics, Methods
= Provide help
= Methods testing

= Framework for monitoring plan
development

= Data sharing




Tidal Wetlands Overview Model

Flux of Production, Target Species Presence salmon and Smelt Models

Tier 5: Wetland Production

Tier 4: Biotic Site

- Food Web Model Aquatic Veg Model
Attributes

* Food web structure * Plant community diversity
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* Rivers
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DRERIP_Sediment_Conceptual_Model_for_final_sign-off_2007-082.pdf
RevisedDRERIP_Tidal_Marsh_new_text_draft rkh.doc
https://www.dfg.ca.gov/erp/conceptual_models.asp
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Tier 4: Biotic Site Food Web Model Aquatlc Veg Model
Attributes

* Food web structure Plant community diversity
* Productivity Plant type and species
Coverage area

Fish habitat
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Tidal Wetlands Overview Model

Tier 5: Wetland Production Flux of Production, Target Species Presence salmon and Smelt Models
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Tidal Wetland Monitoring Framework for thvﬁi
 Upper San Francisco Estuary

Ve—rsioh 1:0=-

Interagency Ecological Program
Tidal Wetland Monitoring Project Work Team
July 2017

hitp://www.water.ca.gov/iep/about/tidal_wetland_monitoring.cfm




Hypotheses

= Capacity
= Opportunity
=» Realized function

= Choose and modify based on goals and objectives of
project/program




Metrics -Primary, Triggered, Higher Function

Root
Production

CONDITION INDEX

P GONADOSOMATIC INDEX (GSI) |

+Fish body weight and weight of gonad
+ldentifying days and seasons of spawning === ovaries of ===p
females increase in size just prior to spawning.

Months N

Spawnin? periods - /Spawning periods \‘\

Gonadosomatic Index (GSI)



Typical FRP project metrics

Interior Channel
-benthic and epiphytic
invertebrates
; ~.zooplankton
Biicaclh!s ¢ - phytoplankton
- nutrients” . %
- water quality
- tidal regime Varsh Plain - Fringing Mash
: zz(;i);a?::‘%:on - vegetation -benthic and epiphytic
PAVAOP - invasive plants lvertebroies

Exterior Channel
- zooplankton

- phytoplankton

- benthic invertebrates

Google Earth
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General principles

= Before — After — Control - Impact
= Efficient

= Variability and sample sizes
=, Collaboration and coordination

Decker Island Tidal Restoration Project

- Project Area

» rG n S p G re n -I- 25- Monitoring Action Area

= Documentatfion .=

E
= Data sharing 515

2 EH leafpack

"‘E B sweepnet

5 10-

E

6-
channel FAV

Hab:tat Type




Sampling methods/gears

= Meso- and Macro-Zooplankton
= Other Macroinvertebrates ?
= Fish




Figure: R. Hartman

Sampling macroinvertebratese

Open-water channel FAV (Schoenoplectus)




What works well in one habitat...

Smee. 2016. Nueces Bay Marsh Restoration — Post Construction Assessment




I ...doesn’'t necessarily work well in
anofther.

Me in Spartina

Me in tules

FRP Monitoring Pilot Phase | Final Report:
http://www.water.ca.gov/environmentalservices/froa.cfm




Figure: R. Hartman

Sampling macroinvertebrates
Pilot Phase Il, 2016

» Goal: Distinguish between habitat types and wetland sites

N §/ ' e er Floating
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Sam

» Goal:
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pling macroinvertebrates

Distinguish between habitat types and wetland sites

Liberty Lindsey Miner
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FRP Monitoring Pilot Phase Il Final Report:
http://www.water.ca.gov/environmentalservices/frpa.cfm




Sampling methods/gears

= Meso- and Macro-Zooplankton
= Other Macroinvertebrates

= Fish ?




Figure: D. Contreras

Phase | - 2015 Fish Gear Exploration

Larval Fish Sampling

« Sled vs Hefrrtrers

Littoral Non-Vegetated

« Beach Seine (USFWS) vs
Lampara Haul

Open Water

« Otter Trawl (UC Davis) vs
Kodiak Trawl vs Lampara Haul




Figure: D. Contreras

Phase Il - 2016 Fish Gear Exploration

Larval Fish Sampling
« Surface vs Obligue trawls

Littoral Non-Vegetated

« Beach Seine (USFWS) vs
Lampara Haul

Open Water

« Ofter Trawl (UC Davis) vs &2
Kodiak Trawl vs Lampara Haul
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Larval Fish Sampling







Tidal Wetland Monitoring Framework
for the Upper San Francisco Estuary
Volume II: Standard Operating
Procedures

8/17/2017
Version 1.0

Interagency Ecological Program Tidal Wetland Monitoring Project Work Team

hitp://www.water.ca.gov/iep/about/tidal_wetland_monitoring.cfm




Existing data / programs

Monitoring Program Agency
Chinook Salmon escapement estimates CDFW, DWR

Chipps Island, Mossdale, and Sacramento Trawl Survey  USFWS

Continuous Water Quality Monitoring USGS, CDWR
Delta Juvenile Fishes Monitoring Beach Seine USFWS

Delta Regional Monitoring Program CVRWQCB

Delta Smelt 20 mm Survey (20 mm) CDFW
Environmental Monitoring Program DWR, CDFW

Fall Midwater Trawl Survey (FMWT) CDFW

Fish Salvage Monitoring DWR, CDFW, USBR
North Delta Arc UC Davis Moyle Lab
San Francisco Bay Study Survey CDFW

Smelt Larval Study CDFW

Spring Kodiak Trawl Survey (SKT) CDFW

Suisun Marsh Fish Community Survey UC Davis

Summer Townet Survey (STS) CDFW

Yolo Bypass Study




Existing data/ programs

Sampling locations

20mm survey

X
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EMP zooplankton sites
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Existing data/ programs
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Existing data/ programs

Sampling locations

20mm survey

Bay_Study A

Spring Kodiak Traw| S

EMP zooplankton sites
Summer Tow net
USFWS Beach Seines

UCDavis Suisun Marsh »
Fall Midwater Traw|
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Pilot Phases lll & IV: Zooplankton channel —

shoal comparison

[ FRP Comparison Site
FRP Restoration Site
X 20mm sites
(*)  Yolo Bypass Zooplankton
& FMWT Zooplankton
p
B FRP Sampling Sites

Lindsey Slg

Suisun Marsh

Cache’Slough

Sacramento-San Joaquin

ecker Island Stacy's Island
Confluence & . x'”
? 325 Gis 1I3 Miles
Infroduction Why<e Whate How?e Conclusion
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Taxon
. Diaptomous
Eurytemora
Other Calanoids
[l Pseudodiaptomous
. Sinocalanous
Acanthocyclops
Other Cyclapoids
I Harpacticoida

4000-

3000-

1000~

5 2000-

Feb  Mar  Apr
Date

M:ay

PRELIMINARY DATA!

/ooplankton channel — shoal comparison
FRP — EMP near Decker Island 2017

JlJn

Taxon
. Acatrtiella

. Acartia

. Diaptomous
Eurytemora
Other Calanoids

[l Pscudodiaptomous
Sinocalanous

. Tortanus
Acanthocyclops

. Limnoithona

. Oithona
Other Cyclapoids

I Harpacticoida

Thanks to Rosemary Hartman, Ryan Kok, and April Hennessey!




Pillot Phases lll & IV: Fish channel — shoal
comparison




PRELIMINARY DATA!
Fish channel — shoal comparison
FRP — STN near Decker Island 2017

1.00-
0.75- e . American Shad
)
§ . Exopalemon
0.50- @ . Mississippi Silverside
s 5 . other
o Q - 1
% 0.25- - Rainwater Killifish
-4 Sacramento Sucker
£ 0.00- B shimofuri Goby
O 1.00- ' Shokihaze Goby
5 B spiittail
g 0.75- . Striped Bass
a _, [ Threadfin Shad
0.50- % I Tridentiger spp_
@ | Unknown
0.25- ~ White Catfish
Yellowfin Goby
0.00-
Jun 15 Jul 01 Jul 15 Aug 01 Aug 15
Date

Thanks to Dave Contreras : :
and Rosemary Hartman! = laiceieltle flein Whye Whate Conclusion



Spatial and temporal variabllity

» Zooplankton and fish — 2017-2018 channel-shoal comparisons

= Macroinvertebrates — 2017-2018 sampling bouts + Decker Island longer term

[ FRP Comparison Site N
FRP Restoration Site

Prospect Islafid

Suisun Marsh

Sacramento-Sa

Grizzly Bay VIRl

Decker Island Stacfe;lil.and

Dol Confluence

Winter Island

Brown slan%:)
)

Dow Wetlands

0 3.25 6.5 13 Miles




Special studies

igure: R. HArtAn¢



New tech

== Gear Evaluation Areas




Ongoing collaboration
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Conclusion




Fish Restoration Program Effectiveness
Monitoring

= Focus: impact of tidal wetland restoration on food resources for listed fish
species

= Current: Pre-project + program development

» Future: 10 yrs post-construction per project (site + reference)

» |deal: Characterize Capacity, Opportunity, and Realized Function for each
site and the program as a whole.

= However, key constraints...




Constraints

= Access/safety
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Conclusion




Constraints

= Timel

» 2018 work plan

= Spring macroinvertebrate bout: 516 samples »
= 7ooplankton channel-shoal comparison: 152 samples

= Fall macroinvertebrate bout: 20 samples

= Fish channel-shoal comparison: 244 samples
= ARIS species validation: 60 samples

= Total 758 Invertebrate, 304 Fish samples




Constraints

= Take
1800 1 147 Delta Smelt Indices 1967-2016
1500 -
1200 ~
x
()
T
£
s 900 -
g
O
2 600 -
2
Qo
< y y
300 - L 9
£ £
o )
0 - & =
68 70 72 74 76 78 80 82 84 86 88 90 92 94 96 98 00 02 04 06 08 10 12 14 16
Year




Constraints WETTEST WATER YEAR EVER

According to measurements from eight weather stations
located in the northern Sierra Nevada region, where they have
been tracking rainfall since 1922, 2017 finds the region

at 207 percent of average as of April 13, an all-time record.

Cumulative daily/monthly precipitation

= Lack of flexibility in study plans  averaged across the 8 stations
100 inches 2016-17:
y Previous
9 89.7 inches O— wettest
80 1982-83
70 88.5 inches
60
. i
--“Ryerage”
i i . ~0—2014-15
30 37.2
20 —"JO—L
10 2nd driest
1976-77
0 1 | 1 1 1 19-0

ONDJFMA J JA SO
Water Year: Oct. 1 - Sept. 30

*From 1922-98
Source: California Department of Water Resources BAY AREA NEWS GROUP




Wetland-related Monitoring

» Gaps
= Monitoring non-FRP projects

» Species that aren’t listed

= Meeting management needs?
= Helpful review

= |nventory; coordinating the coordination
= Readlistic long-term vs. special studies




